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Osmundaceae of Formosa 1 ’ 

By Motozi Tagawa 

Conspectus of living genera of Osmundaceae 

The present-clay pteridologists are in general agreement concerning the 
segregation of the living species of Osmundaceae into three genera, Osmunda, 
Todea, and Leptopteris. Of these Osmunda is divided into three sections, 
Euosmunda, Osmundastrum, and Planasium; these are well characterized, 
and it is more appropriate to treat them as distinct genera. The living 
Osmundaceae are here divided into five genera belonging to two subfamilies. 

I. Qsmundoideae 

Sporangia marginal on much reduced pinnules, entirely replacing the 
vegetative tissue, and in dense paniculate clusters. Rhizome creeping or 
erect, mostly suterranean; leaves wholly or partially dimorphic. 

1) Osmunda Tournef.; L. G-en. PI. ed. 5. 484. 1754; Diels in Engl. 
*et Prantl, Nat. Pflanzenfam. I 4 . 378. 1900. pro parte; Nakai in Bot. Mag. 
Tokyo 41 . 674. 1927. pro parte. - 

Osmunda sect. Euosmunda Pr. apucl Milde, Monogr. Gen. Osmundae 54. 
1868; Diels, 1. e. 380; Nakai, 1. c. 678. 

Leaves bipinnate, herbaceous to chartaceous, withering in winter, wholly 
or partially dimorphic, in dense crown, arranged in two circles, the inner 
fertile and erect, the outer sterile and spr&iding; pinnae and pinnules not 
articulated to the rachis, with venatio Neuropteridis or Sphenopteridis. 

Five species in the temperate and tropical regions of the world:— 0. regalis 
L. with several geographic varieties, 0. gracilis Link, 0. Mildei C. Chr., 
0. japonica Thtinb. with one variety, 0. lancea Thunb. (0. japonica 

L The expense of this study, which is carried on under the guidance of Pro¬ 
fessor Gr. KorDZUMi, has been partly defrayed from the subsidy granted by the 
Japan Society for the Promotion of Scientific Research. 

[Journ. Japan. Bot. XVII, no. 12, Dec. 1941] 
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var, intermedia Honda 2) from Japan is nothing but a form with broader 
pinnules and is hardly worthy of varietal recognition). 

Pinnae and pinnules are said to be jointed to the rachis, but they had better 
be said to be not articulated to the rachis, for the joints are rudimentary 
and not functional at all. 

2) Osmundastrum (Pr.) Pr. in Abh. Bohm. Ges. Wiss. Y. 5. 326. 1848. 
pro parte. 

Osmunda sect. Osmundastrum Pr. Suppl. Tent. Pterid. 130. 1845; Diels, 
1. c. 379; Nakai, 1. c. 676. 

Leaves pinnate, herbaceous, withering in winter, wholly or partially dimor¬ 
phic; pinnae pectinately pinnati-parted, obscurely articulated to the rachis, 
with venatio Pecopteridis; otherwise like Osmunda. 

Two species in America and eastern Asia:— 0. cinnamomeum (L.) Pr. with 
two geographic varieties, 0. Claytonianum (L.) with one geographic variety. 

. The joint of pinna is as a rule funetionless; but when leaves suffer in the 
press, it functionates, separating some pinnae from the rachis. 

3) Plenasium Pr. Tent. Pterid. 109. 1836. 

Osmunda sect. Plenasium (Pr.) Milde, he.- 109; Diels, 1. c. 378; Nakai, 
l. e. 675. ' 

Leaves pinnate, mostly coriaceous, evergreen, partially dimorphic; pinnae 
entire to largely serrate, distinctly articulated to the rachis, with venatio. 
Pecopteridis; otherwise like Osmunda. 

Five species in tropical and subtropical Asia:— P. bromeliae folium (Pr.) 
Pr., P. banksiae folium (Pr.) Pr., P. herbaceum (Cop. 3) ) comb, nov., 0. 
Vachelii (Hook.) Pr., P. javanicum (Bl.) Pr. 

The joint of pinna is functional; nearly all pinnae fall off the rachis, 
when leaves die or suffer in the press. In P. javanicum and P. Vachelii veins 
are dichotomous (venatio Neuropteridis), but originally of Pecopteris-type. 

II, Todeoideae 

Sporangia superficial on the underside of unaltered pinnules, born along 

2 > ^Bot. Mag. Tokyo 44. 409. 1930. ' ■ 

8) Osmunda herbacea Cop. in Phil. Journ. Sei. 40. 291. 1929. 
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the veins. Caudex often subarborescent; leaves monomorphic. 

4) Todea Willd. in Schrift. Akad. Erfurt. 1802. 14; Diels, 1. e. 377. 
Lamina 8 to 12 cell layers thick; epidermis with stomata. 

One species in Australia, New Zealand, and South Africa:— T. barbata (L.) 
Moore. 

5) Leptopteris Pr. Suppl. Tent. Pterid. 70. 1845; Piles, 1. c. 378. 
Lamina translucent, filmy, 2 or 3 cell layers thick; epidermis without 

stomata. 

Six species from New Zealand to Polynesia and Melanesia:— L. alpina 
(Bak^ C. Chr., L. Fraseri (Hook, et Grev.) Pr., L. liymenophylloides (A. 
Rich.) Pr., L. Moorei (Bak.) Christ, L. superba (Col.) Pr.., L. Wilkesiana 
(Brack.) Christ. 


Formosan species of Osmundaceae 4) . 

In Formosa Osmundaceae are represented by four species falling into three 
genera; of these Plenasium banksiaefolium is most abundant. They may be 
distinguished thus: 

a)' Leaves bipinnate, normally entirely dimorphic, sometimes with apical portion 

fertile; pinnules lanceolate to ovate-oblong, 1 to 2.5 era. wide. 

.1) Osmuncla japonica 

a) Leaves pinnate. 

b) Sterile pinnae pectinately pinnati-parted, herbaceous, obscurely articulated 
• to the raehis. 

o) Leaves entirely dimorphic; sterile pinnae long-acuminate or acuminate. 

. ..2) Osmundastrum cinnamomeum var. fokiense 

c) Leaves partially dimorphic with median portion fertile; sterile pinnae 

short-acute, often bluntish. . ..3) Osmundastrum Claytonianum 

var. vestitum 

b) Sterile pinnae coarsely serrate, nearly coriaceous, perfectly articulated to 

the raehis; leaves partially dimorphic, with median portion fertile. 

.4) Plenasium banksiaefolium 

1) Osmunda japonica Thunb. in Nov. Acta Reg. Soc. Sci. Upsal. 2. 
209. 1780; FI. Jap. 330. 1784; Nakai in Bot. Mag. Tokyo 41 . 679. 1927. cum 

4 ) The writer has examined all of the material of Formosan Osmundaceae 
available in the herbaria of the Kyoto Imperial University and the Tokyo Imperial 
University, which have been abbreviated in the text as K and T respectively. 
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syn.; Hand.-Mzt. Synb. Sin. 6. 15. 1929; Ogata, Ic. Fil. Jap. 5. pi. 240. 
1933; Ching in Sinensia 3. 322. 1933; C. Chr. Ind. Fil. Suppl. III. 134. 
1934; Hara in Bot. Mag. Tokyo 48. 703. 1934; Making, Ill. FI. Nipp. 964. 
fig. 2891. 1940. 

Osmunda regalis var. japonica (Thunb.) Milde, Fil. Eur. Atl. 179. 1867; 
Miyabe et Kudo, FI. Hokk. Saghal. 44, 1930; Tatewaki et Kimoto in Acta 
Phytotax. Geobot. 1. 239. 1932. 

Osmunda regalis anct.; Hayata, Ie. PI. Form. 4. 135. 1914; Gen. Ind. 115. 
1917. 

Osmunda japonica var. sublancea Nakai, 1. c. 681. non O. regalis var. 
sublancea Christ; Sasaki, List. PL Form. 43. 1928; Masam. Short FI. Form. 
31. 1936. 

Osmunda nipponica Makino in Bot. Mag. Tokyo 26. 385. 1912; Nakai, 1. e. 
681. Although the writer has not yet had opportunity to study authentic 
material of this, Makino’s original description so strongly suggests an 
abnormal form of O. japonica that it seems best tentatively to list the name 
in the synonymy of this species. 

Nom. Jap. Zenmai, Taiwan-zenmai, Ua-zenmai, Ko-zenmai. 

Hab. Northern and central part of the Island, rather rare. Specimens 
examined: 

Prov. Taihoku: Kinpoli secus orizeta (U. Faurie, without number, May 
1915, K)'; Tikusiko (Y. Simada, July 5, 1915 , T). Prov. Taityu: Oiwake 
(B. Hayata, 1916, T); Saramao (E. Matuda, T). 

Distr. Southern Saghalien, Hokkaido, Honsyu, Sikoku, Kyusyu, Korea, 
Ryukyu, Formosa, China, and eastern Himalayas. 

Of these four specimens Faurie’s plants differ markedly from the common 
form of this species in its much smaller size and in the pinnules of different 
shape, but otherwise like 0. japonica-, the diagnosis is given below: 

Leaves both fertile and sterile much smaller and more slender. Sterile 
leaves with stipe 10 to 18 cm long; lamina ovate in outline, 13 to 15 cm long 
by 8 to 10 cm wide, herbaceous; pinnae 3 or 4 in strict pairs below the 
ternimal one, the basal 2 pairs pinnate and short-stalked, 5 to 9 cm long by 
3 to 5 cm wide, with a oblong-lanceolate distal pinnitle cuneate at the base, 
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the following simple, oblong or oblong-lanceolate, sessile, 2 to 4.5 cm long by 
9 to 12 mm wide; pinnules 3 or 4 in pairs, oblong, obtuse or rounded, sessile,, 
obliquely round-truncate at the base, 2 to 3 cm long by 8 to 12 mm wide,, 
the margin very finely serrate, the veins mostly 2-forked. Fertile leaves to- 
30 cm long including stipe, fertile lamina somewhat laxer. 

Prof. ISTakai referred the Formosan material preserved'in the herbarium, 
of Tokyo Imperial University to a variety from Quelpaert, (). regalis var. 
sublancea Christ/ ) and called it 0. japonica var. sublancea ISTakai; but his, 
var. sublancea represents a form with somewhat narrower pinnules and is. 
hardly worthy of varietal recognition. Christ’s var. sublaneea based on 
Faurie No. 2166 from Quelpaert, is, I think, a distinct variety of 0. japonica.. 
It was characterized by “Ab 0. lancea Thunb. valde simili differt folio vegeta- 
tivo parte fertili coronato; a typo recedit pinnulis valde elongatis laneeolatis,, 
inferioribus basi ovatis sive subcordatis, superioribus basi attenuatis.” The- 
shape and size of pinnules are very characteristic of this variety: pinnules;, 
much narrower and more numerous, narrowly lanceolate, gradually attenuated! 
towards the acute apex, 3 to 5 cm long by 5 to 7 mm wide, otherwise like” 
0. japonica. 

2) Osmundastrum cinnamomeum (L.) Pr. in Abh. Bohm. Gtes. Wiss.. 
V. 5. 326. 1848. 

Osmunda cinnamomea L. Sp. PI. 2. 1066. 1753; Fernald in Rhodola 32;. 
75. 1930. 

The Asiatic 0. cinnamomeum was definitely described by Fernald as a 
new geographic variety, Osmunda cinnamomea var. asiatica Fernald, charac¬ 
terized by “Lamina, fertili plus minusve nigricanti-villosa; stipitum rachium- 
que vestimento rufeseenti.” In 1909 Copeland published a Chinese variety, 
Osmunda cinnamomea var. fokiensis Cop., characterized by “Frond less than 
1 m high including stipe, about 10 cm broad, when very young eiliate,. 
especially in the sinuses, otherwise practically glabrous, coriaceous; segments, 
almost straight, oblong, rounded.” Var. fokiensis was intended as the name 
for an anusual form hardly worthy of varietal recognition, but we may use. 
this varietal name for all Asiatic plants, for it is the oldest name of varietal 

5 > Fedde, Eepert. 5. 284. 1908. 
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rank for the Asiatic Osmundastrum cinnamomeum. 

var. fokiensa (Cop.) Tagawa, comb. nov. 

Osmunda cinnamomea var. fokiensis Cop. in Phil. Journ. Sci. 4. 16. 1909'.. 
ut var. fokiense. 

Osmunda cinnamomea var. asiatica Fernald, 1. c.; Kom. et Klob.-Alis. 
Key PI. Far East. Reg. USSR. 1. 90. t. 18. 1931; Hara in Bot. Mag. Tokyo- 
48. 703. 1934; Kitagawa, Lin. FI. Mansh. 40. 1939. 

Osmunda cinnamomea anct.; Matthew in Journ. Linn. Soc. 39. 375. 1911; 
Kasai in Bot. Mag. Tokyo 41. 675. 1927; Hand.-Mzt. Synb. Sin. 6. 15. 1929; 
Fomin in FI. Sib. Or. Extr. 5. 193. 1930; Mitabe et Kudo, FI. Ilokk. SaghaL 
43. 1930; Ogata, Ic. Fil. Jap. 5. pi. 238. 1933; Masam. Short FI. Form. 31. 
1936; Makino, Ill. FI. Nipp. 969. fig. 2893. 1940. 

Kom. Jap. Yamadori-senmai, Yamadori-sida. 

Hab. Korthern district of the Island, rare. Specimens examined: 

Prov. Taihoku: between Kyanrawa and Sikikun, Rato-gun (J. Ohwi, 2494, 
May 27, 1933, K). 

Distr. Amur, Ussuri, Manchuria, Korea, Saghalien, southern Kuriles, 
Hokkaido, Honsyu, Sikoku, Kyusyu, Formosa, and China (Fukien, Hunan, 
Kweichow, Yunnan). 

Ohwi Uo. 2494 is a rather smaller plant with the rufescent tomentum 
characteristic of the Asiatic variety, The diagnosis drawn from this specimen 
is given below: • "■ 1 

Tomentum of stipe, rachis, and fertile frond rufescent, that of the fertile 
frond with many blackish trichomes intermixed; sterile frond with stipe 
about 20 cm long, the lamina narrowly elliptic-lanceolate, about 30 cm long 
by 8 to 10 cm wide, gradually narrowed above, acuminate, herbaceous, the 
pinnae mostly in pairs, but not quite opposite, narrowly lanceolate, long- 
acute or acuminate, 4 to 6 cm long by 1 to 1.5 cm wide, nearly straight or 
slightly curved up towards the apex, the segments close, slightly falcate,, 
obtuse or rounded, 3 to 4 mm wide, the veinlets once-forked, erect-patent; 
fertile frond with stipe about 30 cm long, the lamina about 20 cm long, the 
lower pinnae about 3 cm long. 

3) Osmundastrum Claytonianum (L.) Tagawa, comb. nov. 
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Osmunda Claytonianum L. Sp. PI. 2. 1066. 1753; C. Chb. Ind. Fil. 473. 
1906. pro parte; Nakai in Bot. Mag. Tokyo 41. 677. 1927; Fomin in FI. Sib. 
Or. Extr. 5. 195. cum fig. 1930; Fernald in Rhodola 32. 73. 1930; Ogata, 
Ic. Fil. Jap. 5. pi. 239. 1933; Kom. FI. URSS. 1. 88. 1934; Broun, Ind. 
N. Am. Ferns 127. 1938; Kitagawa, Lin. FI. Mansh. 40. 1939; Makino, Ill. 
FI. Nipp. 965. fig. 2894. 1^40. 

Nom. Jap. Oni-zenmai. . 

Hab. Eastern North America (Newfoundland to Manitoba, south to 
Georgia and northern Arkansas, and also Greenland), Ussuri and eastern 
Manchuria, Korea, 6) and Japan 7) (central Honsyu). ' 

In Asia O. Claytonianum has been recorded from Japan, Korea, Ussuri, 
eastern Manchuria, Yunnan, Szechuan, Himalayas, and Formosa. Fernald 
distinguished the plant of the Sino-Himalayan area from typical O. Claytonia¬ 
num by the deep-ferruginous tomentum on stipe and rachis, and treated it as 
a geographic variety, Osmunda Claytoniana var. vestita (Wall.) Milde. As 
to the plants from other regions, he said, “Whether the plant of easternmost 
Asia is all the same as the Himalayan I cannot say, as the Asiatic material 
in the Gray Herbarium is all from the Himalayan area; but the Asiatic plant 
is presumably all of a single variety.” The plant from Formosa, known as 
Osmunda Claytoniana by Japanese botanists, is perfectly identical with the 
Sino-Himalayan variety just as he had supposed. But the material from 
Japan and Korea are all referable to the type variety of O. Claytonianum, 
in which the tomentum is whitish-brown; and the plant from Ussuri and 
eastern Manchuria may be also typical, though I have examined no authentic 
specimens. 

var. Yestitum (Wall.) Tagawa, comb. nov. 

Osmunda monticola Wall. fi. vestita Wall. List. n. 52. 1828. 

Osmunda Claytoniana var. vestita (Wall.-) Milde, Monogr. Gen. Osmundae 
102. 1868; Fernald, 1. c. ‘ , 

Osmunda pilosa Wall, ex Hook, et Grev. in Hook. Bot. Misc. 3. 229. 1833. 

6 ) Korea. Prov. Kankyo-hokudo: Kyonson (J. Ohwi, 129, May 26, 1930, K); 
near Banan (T. Saito, 548, June 2, 1933, K; 1930, Aug. 8, 1935, K). 

U Honsyu. Prov. Sinano: Kirigamine (J. Ohwi, 8292, Aug. 1, 1935, K). 
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Osmunda Claytoniana var. lanosa C. Chr. in Leveille, PI. Yun-nan 107. 
1916. 

Osmunda Claytoniana auct.; Bedd. Ferns Brit. Ind. t. 187. 1866; Handb. 
449. 1883; Milde, Fil. Eur. Atl. 183. 1867. pro parte; Hook, et Bak. Syn. 
Fil. 426. 1868. pro parte; Clarke in Tr. Linn. Soc. II. Bot. 1. 582. 1880; 
C. Chr. Ind. Fil. 473. 1906. pro parte; Matthew in Journ. Linn. Soc. 39. 
375. 1911; Hand.-Met. Synb. Sin. 6. 15. 1929; Mas am. in Journ. Trop. Agr. 
2. 151. 1930; Short. FI. Form. 31. 1936. 

Osmunda cinnamomea L. sensu Yamam. Suppl. Ic. PI. Form. 5. 6. 1932. 
Horn. Jap. Taiwan-onizenmai, nom. nov. 

Hab. Central district, very rare. Specimens examined: 

Prov. Taityu: Saramao (E. Matuda, Aug. 11, 1919, T). Prov. Tainan: 
Mt. Arisan (J. Ohwi, 3597, July 4, 1933, K). 

Distr. Himalayas, Yunnan, Szechuan, and east to Formosa. 

Ohwi No. 3597 is a large sterile frond with the rufescent tomentum 
characteristic of this variety. The diagnosis is: 

Stipe 30 cm long; tomentum of stipe and rachis deep-ferruginous; lamina 
narrowly elliptic-lanceolate, 80 cm long by 23 cm wide, abruptly short- 
acuminate, firm-herbdceous; pinnae numerous, close, nearly opposite, sessile, 
lanceolate, straight, rather short-acute, obtuse, glabrous, the central ones the 
largest, to 12 cm long by 3.5 cm wide; segments close, somewhat falcate, 
oblong, round, 6 to 7 mm wide; veinlets numerous, once-forked, slightly 
ascending. 

4) Plenasium fcanksiaefollum (Pr.) Pr. Tent. Pterid. 110. 1836. 
Nephrodium banksiae folium Pr. Rel. Haenk. 1. 34. 1825. 

Osmunda banksiaefolid (Pr.) Kuhn in Ann. Lugd. Bat. 4. 299. 1869. excC 
syn., descr. et pi.; Cop. in Phil. Journ. Sci. 4. 16. 1909. 

Osmunda javanica Bl. sensu Bak. in Journ. Bot. 23. 107. 1885; Christ in 
Warb. Mons. 1. 91. 1900; Henry, List PL Form. 116. 1896; Yabe in Bot. 
Mag. Tokyo 16. 52. 1902; Matsum. Ind. PI. Jap. 1. 331. 1904; Matsum. et 
Hayata, Enum. PI. Form. 561. 1906; Hayata, Gen. Ind. 115. 1917. 

Osmunda brom,eliaefolia Cop. sensu Nakai in Bot. Mag. Tokyo 41. 675. 
1927; Sasaki, List PI. Form. 43. 1928; Masam. Short FI. Form. 31. 1936; 
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Ogata, Ic. Fil. Jap. 5. pi. 237. 1933. 

Rhizome very large, stout, erect or obliquely ascending. Stipe stout, 20 to 
60 cm or more long. Lamina to 1.5 m long, 20 to 50 cm wide, oblong to 
oblong-lanceolate, pinnate, chataceous to coriaceous; sterile pinnae numerous, 
erect-patent, short-stalked, linear-lanceolate, long-acuminate at the apex, acute 
or acuminate at the base, 10 to 20 cm long by 1 to 2 cm wide, coarsely serrate 
with large teeth, separated by acute or obtuse or sometimes rounded sinuses, 
the teeth obliquely triangular, 1.5 to 3 mm high or rarely to 5 mm , acute or 
acuminate, terminating in short-mueronate tip, the margin thickened, entire 
or very rarely obscurely serrurate; veins rather ascending, pinnate, the 
veinlets mostly forked. * 

ISTom. Jap. Siroyama-zenmai. 

Hab. Most abundant in low-lying mountainous districts throughout the 
Island. Specimens examined: * 

Prov. Taihoku: Shakko (U. Faurie, 230, Dec. 1914, K); Karan (S. Naga- 
sawa, 443, June 5, 1904, K); Tikusiko (M. Tagawa, 62, Aug. 28, 1934, K); 
Hokuto (S. Miki, Bee. 1925, K) ;'between Syokakuto and Sinten (K. Miyake, 
Oct. 19,1899, T); Denryoko, Klran (€. Owatari, Nov. 5,1896, T); Syaryoto, 
Klrun (T. Makino, Nov. 3, 1896, T); between Sekizyo and Heirinbi (K. 
Miyake, Oct. 27, 1899, T). Prov. Sintiku: Sintiku (T. Makino, Nov. 24, 
1896, T). Prov. Taityu: between Suiteiryo and Toseikaku (C. Owatari, 
Jan. 16, 1898, T). Prov. Kwarenko: inter Batakan et Busegan (M. Tate- 
waki et S. Kitamura, March 17,1932, K); Taroko (T. Sat5, Oct. 22,1935, T); 
Naitaroko (E. Matuda, Aug. 10, 1918, T). Prov. Takao: Tona, Kizan-gun 
(M. Tagawa, 1985, Jan. 12, 1939, K). Prov. Taito: near Zyomora, Taito- 
gun (M. Tagawa, 2857, Feb. 8, 1940, K); Isl. Koto-syo (K. Miyake, Nov. 
20, 1899, T). 

.Distr. Philippines, Moluccas, Cochin-China, South China, Formosa, Ryu¬ 
kyu, Japan (Kyusyu, Sikoku), and east to Bonins. 

The writer here wishes to express his deep appreciation to Professor 
0. Koidzumi, who has given kindly guidance and suggestions throughout this 
investigation and to Professor T. Nakai, who has given the writer permission 
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to examine the material available in the Herbarium of the Tokyo Imperial 
University. . 


Osmundaceae *lx— Osmunda Todea 
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2 ) Osmundastruxn cinnamomeum (L.) Pr. var. fokiense (Cop.) Tagawa, 

Osmunda cinnamomea var. fohiensis Cop., 0. cinnamomea var. asiatica Fernald, 
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3) Osiuundastrum Claytonianum (L.) Tagawa var. vestitum (Wall.) 
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4) Plenasium banksiaefolium (Pr.) Pr., Osmunda bromeliaefolia auct. jap. 
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